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Abstract 
In order to improve the prediction precision of the model test water conservancy project and speed up the 
experiment, through the introduction of the multi-agent theory, this paper puts forward a new type of 
automatic control system model which is based on multi-agent water project. The automatic system 
monitoring agency comprises the league system control agent, the flow control agent, water level control 
agent and velocity of flow control agent. These control agents are responsible for controlling the whole 
water engineering model test and three other major tasks including testing and adjusting the flow, the 
water level, velocity and the sending process. The result indicates that (“the final result, make the system 
control agent of the normal operation of the water model test project”. The system has many advantages. 
For example, it is a fast and convenient way for communication. This automation hydropower project 
model test is with great practical value.
© 2011 Published by Elsevier Ltd. 
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1. Introduction
At present, the development of water conservancy project model test has already become more and
more automatically-controlled and the tendency is to use computer to gather data and information 
worldwide. To a great extent, some foreign advanced countries have realized the automatic adjustment 
and the control, and use of computer processing data testing process; however, most of the process which 
need operation manual test did not reach the true artificial intelligence. To introduce a new automatic 
control system model test is essential and the water conservancy project should be conducted in real-time 
and with efficient intelligence. [1].  
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With the development of scientific technology, such as computer network, communication, etc, 
especially with the spread of the Internet, agents and multi-agent system research has become the hotspot 
in distributed artificial intelligence research. In recent decades, the multi-agent of rapid development has 
become a hot research topic in the field of interdisciplinary application. Also the development of this 
technology in many fields has been growing mature, and has already made abundant achievements in 
various fields [2] [3]. In order to coordinate and solve the existing problems in the automatic control 
system, by applying the theory of multi- agent automatic control system model test, this study put 
forward a theory of multi-agent control automation and set up an automatic control system and water 
conservancy project. This will provide important basis and advanced scientific and technological 
method for constructing water conservancy project with actual meaning.  
2. Agent and multi-agent  
Generally speaking, the acting is a kind of independent accounting units or process which can be put in 
particular social environment and the environment can achieve a series of design flexibility and 
independent operation objects. As an independent unit, in a specific goal request, the attorney has certain 
ability to control his or her behavior and internal state, and learn the user's real intentions as accurately as 
possible. And they shall take active behavior, effectively use all kinds of data, knowledge, information 
and computing resources which can be used in the environment to provide rapid, accurate, satisfying 
service to users.  
The multi-agent system is a computer system, a set of agents to complete some task or meet certain 
goals. These drugs through the cooperation should cooperate and solve problems, they more than every 
individual ability and distributed operation, each other coordination and service, target and the behavior 
between agent the contradiction and conflict, it is through such means as to coordinate and solve the 
complete competition, or the consulting task together The importance of multi-agent system 
coordination between the independent intelligent behaviour lies in the coordination of their 
knowledge, skills and plan goals based on which they can make corresponding actions or address the 
problems. And the problem is solved. A common goal is to share the drug knowledge and the method to 
solve problems. The exchange of multi-agent system requires every broker intelligence or self-organize 
ability (such as reasoning, planning, learning, etc.) [4] [5]
3. Automatic control system of water conservancy project model test based on multi-agent  
3.1. Systematic structure 
The automatic control system, in view of the hydraulic control and measured parameters, the main and 
the most commonly used conventional water conservancy projects such as flow model test, the speed of 
flow and water level, the bold and the development, can be divided into observation and the flow of 
control subsystem, water level observation and control subsystem and speed observation and control flow 
subsystem. In automatic control system of water conservancy project based on multi-agent system model 
test, observation and control task is to complete the whole system monitoring control system, that is, the 
acting agent, flow control agent, water level control agent and the velocity of the flow control agent [6] 
[7].  The concrete systematic structure is shown in Figure 1:   
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Fig. 1 : Structure chart of the Controlling System. 
3.1.1. System control agent 
System control Agent is the control centre of the whole automatic control system, which finishes the 
task of observing and controlling the normal running of the whole water conservancy project by a 
managed Agent (namely System control Agent). This managed Agent has several functions as follows:  
(1)Receive the necessary data of model test such as flow value, water level value, velocity of flow 
value etc., and is responsible for sending it to each subsystem of observing and controlling;   
(2)Monitor the concrete running situation of all subsystem of observing and controlling;   
(3)Monitor the whole operating course in model test of the water conservancy project;   
(4)Store the running situation at every stage of model test of water conservancy project.   
3.1.2. Flow control agent 
The flow control agent is mainly responsible for the collection, treatment, and storage and output flow of 
the operating system of the model test of water conservancy project model test. In the control process, 
the flow control agent processes flow analysis of the measured value. When for some reason the 
actual flow fails to meet the requirement, the agent of automatic adjustment controls the fluid 
through regulating the valves holding degree until the flow meets the requirement for the 
information system control agent in terms of storage and so on. Therefore, the result of test runs to 
realize the automation in succession of flow process.  
The flow procedure of closed ring and control is shown in Figure. 2: 
Flow control  
Agent 
Water level control 
Agent 




Monitoring Agent Federation 
393ZHANG Li-sun et al. / Procedia Engineering 24 (2011) 390 – 3944 ZHANG Li-sun, SUN Wen-ping, CHEN Jing/ Procedia Engineering 00 (2011) 000–000 
Fig 2 : The flow procedure of closed  ring and control 
3.1.3. Water level control agent 
Water level control agent is mainly responsible for collecting water level of the upstream value in 
operating system and downstream water level, water conservancy project model test calculation error. 
The amount of calculation and export control, namely open degree of tail calculated according to the 
actual measurement-gate water level and the water level of a given different timing, is by controlling the 
movement to change its tail-gate sluice ability, until it meets the required period of value, and finally 
completes automatic control water level. In the control process, for some reason, if the actual water level 
is inconsistent with the required level, the water level control agent will automatically adjust the opening 
degree of electronic tail-gate change flow capacity requirements, until reaching tail-gate, and all the water 
level information system control agent will store the result in order to test operation process of the 
automatic in succession, so as to realize the water level of the course.   
The water level procedure of closed ring and control is shown in Figure. 3: 
Fig 3. The water level procedure of closed ring and control 
3.1.4. Velocity of flow control agent 
Velocity flow control agent is mainly responsible for the collection, treatment, storage and output 
speed of logistics operation system model test of water conservancy project when the project is completed. 
The speed of the collection of each different moment flow in the operation of the system is also under the 
administration of the velocity flow control agent, (this course speed of the flow line, whether to conform 
to the water level s or not), and it handles the data processing as well.  Finally, it sends the result and 
information to the system control agent, so the management control, can operate a new round.    
3.2. The communication and harmony within the whole system 
There are certain communication and coordination problems in the whole system. In a harmonious 
communication and automatic control system model of the test of water conservancy project, the key is 
communication and harmonious system control agent and flow control agent, water level control agent 
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and velocity of flow control agent. They communicate mainly through the LAN. 
4. Realization course of the whole system tasks  
As to this system, the total task is to control the whole operation course of model test of the water 
conservancy project according to the flow, water level and velocity of flow that are required by this 
process of the model test. The concrete realization steps are as follows:   
Step1: System Control Agent receives the flow value, water level value and velocity of flow value 
required in this model test, and sends this information to the flow control Agent, water level control 
Agent and velocity of flow control Agent separately;   
Step2: The flow control Agent receives the flow value required by this test from System Control Agent, 
gathers the flow data in the process of the test, and compares with, analyses the required flow, if finds 
unusual, it automatically adjusts, and sends information to System Control Agent control Agent, carries 
on Step3;   
Step3: System Control Agent receives the unusual message from flow control Agent, and analyses, 
deals with, regulates further (or the administrator regulates), then sends information to System Control 
Agent, so as to ensure the normal running of the experiment course.  The operation principle of water 
level controls Agent and flow control Agent is the same as flow control Agent.   
5. Conclusion 
This new type of automatic control system model test is the development direction of the water 
conservancy project in the future the automatic control system. Through the experimental data, it can be 
found the control accuracy, stability of the flow, and water level to meet the requirements of the water 
conservancy project by using the model test control system. The tester values just need to solve the water 
flow while the computer can process other works, enabling to improve the precision of the physical model 
experiment and work efficiency as well as save labor force.  
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